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-^La 3 S isNnO^^Sftfc&Sffifcii-jafrfc LT##U £ tUCft^i&ltTG* 
(M) &!S#;*'kJ&frfc LT£#LTV*acfc&#i$fci1-*®£<b^£tt#o 

|J[^iS147C* (M) Mn, Ce, Pr, Nd, S m, Eu, Gd, Tb, Dy, H 
o, Er, Tm, Yb, L u frbMtfUZ 1 tzit 2 mX±.<r>it1£frbfiLZ> - t fc#8fc 
ill"*, tt#* 1 ■£Mm<?>WL&itW%rfbfco 

-jR*La3Sii.,Al,Nii-«04« (fcrffU 0< x £ 4 ) -CTP^^itt*****^ 

»jfe^fefttt5E# (M) Mn, Ce> Pr, Nd, Sm, Eu, Gd, Tb> Dy, n 
o, Er, Tm, Yb, L u 1 18lttz\± 2 ®J£)»Jt:<07i:&# k kJ£& ^ ^ fc^fifc 

tV*, »#«3*£IB1ftO«a<b»£:fc#o 

W**S 7 1 

lis** 8 ] xt j e 

M, La, Si, AK N, 0O%m (fctf*U Ml±, Mn, Ce, P r, Nd, Sm 
, Bu, Gd, Tb, Dy, Ho, Er, Tm, Yb, L u *<b»«rii.* 1 ** fcli 2« 
J^±«) t^tt, Jfijfc3S:M.L abS ieA ldNeOf a + b = 3 £ f *) T 

0. 0 0 0 0 U a ^2.5 (i) 

4^ c ^10 (iO 

OsS d ^4 Ciii) 

7s£ e ^14 (ix) 

2^ f ^8 (v) 

[IS** 9 ] 

d <7>m*. d = 0 KKSgLfc, WfcauafcBtt^Mftfc**** 
[I*** 1 0 ] 

c, e, f^-fitt, c = 8, e = ll, f = 4 KRJfeLfci *4Hfcfc Lfc, 8 

1 1 1 _ _ 

Hit** 1 3 1 

L asS isNii04jBii***v»ttL asS is-xA lxNn-xOi+x (ifcrtfU 0<xs£ 

4) <tftffikfllO»Affi**^ttT*A'7T^3|Bfc©*'6'***5»***^ LasSisN 
n04i B »^^liL a 3 S i«-,A liNn-i04«»li*Ottt* t 5 0M%tt±t 
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[#«*] TO* 

10 0 0 11 

— Afc5£L a3S UNii04-C^$^i»aii*>4v>liL a3S is-xA 1 xNu 

[0 0 0 2] _ 

$#*3J*tf (VFD) . 7<-;vKxvr>3yf^/l"f (FED) , 
^Xvfa^W'fW (PDP) , M&tf (CRT) , efe«jt^-f*-K (L 
ED) fc^lcffiv^ftTv^o C^e>OV»rttoffl^H^v»rt, 

10 0 0 3] 

Cio-iM 7n^^#OSli^fet LTli, 0llx.tf, mtnm (S i 3 N 4 ) , fcft7 
ji/U'JA (A 1 N) , B^k^-ne^A (E112O3) * Bf3fe0> * Jt 

l*U£ (0. IMPa) Oit>ft:^-C1 7 0 0rotlS"Cll*H«^t"C*yh 

o £©^j£^»e>ft*Eu4*>*ffr»Lfc**4 7n:/M\ 4 5 0H 5 0 0 n 
mWffe*tii6$iit 5 5 0*^ 6 0 0 nmOtfe^tl&tSfMfc^S-t^i 
-g-StLTv^o L^Lftri*<b, *^LED4:BlljBWfc"t4a'feLED^ , /9XT'7'-f 
WW & fc'Offl&Kte, ftfeWC* < 4 2 0 nm^f) 4 7 0 nm^ffe^ 5 0 0 nm^<b 
5 5 0 nm<r>m.^'^it^^1kit^-i>^hfiX^tZo 
WVrXNL 1] ^i2 0 0 2-3 6 3 5 5 4 -^<R# 

[0 0 0 4] 

[mm * f»*i- a a <0^«] 

[0 0 0 5] 

#S£l3E:£<bi::i3V*-C{i, ^StlcSil<^T"e> ^^^tc^ (M),La, Si,Al, 
N. 0^%l (fc/iU Mi±. Mn, Ce, Pr> Nd, Sm> Eu, Gd. Tb> Dy 
, Ho. Er, Tm. Yb, L u t>m*M 1 tt* fc»± 2 «EUt<O5G30 fc^-fa^ 

4 5 0 nmltJ^W-fe^i^S 4 0 1ttfc©l»fe<0|&ft*#"*a&jte#fc C k t 
£0 L asS i8Nii04i»ft*a**^t±L asS is-xA lxNn-x04 + x Ofcrti 

U 0<xs£4) *&fi*B+C M (fc£U Mti, Mn, Ce. Pr, Nd. Sm, Eu 
„ Gd. Tb> Dy, Ho, Er. To, Yb, Lu*feltf*l4 lt*fctt2ttt±© 

10 0 0 61 

L as S i8Nii04*MMBW\ L a 2 0 3 - 2 S i 3 N4*&JSfci£v>ajft»*W»£8feJKT 

5 t^^-f Sjfe H H H"e* 0, M. Mi t omo h),z£vX&J&& XVtXktmffifcZ 
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10 0 0 71 

£<0>lii&OjEfl&fcijaJifc*L asS i 8 Nn CM-Cfc&C i:*R. K. Harri 

10 0 0 81 L ^ . 

L a3 S i 8-x A 1 xNn-x04 + xifSaffi«i> L a3 S i sNu 04*Sft^ A 1 £ 0£ 

$GLtz®fe&X$>*). Jekabs G r i n s biz* ffi**** 

tixts*)* ztuzwxi>*onmi** c<D»srar<B***tt {tmvfxm.3^m) 

[#ttft£tlt 1 1 M. Mi t o m o 13* 3« "Jounal of Materi 
a 1 s Science" 1 9 8 2*, 1 7*, 2 3 5 9*<b 2 3 6 4^-i> 
[^4fflP^C1tt2] R. K. Harris U^2^"Chemical Mater 
ials" 1 9 9 2^ 4«, 2 6 0*6 2 6 

[#4MWtfR3l Jekabs Grins 13*3 £ "Journal of M 
aterials Chemistry" 2 0 0 1^, 111, 2 3 5 8-236 

tfJtiKLTi, L a3S i8N1104ttA*L a3S i8-xA lxNll-x04+x 

fc£k»ift*ofeo La3S i8N1104*MI*L a3S i 8-xA l xNll-x04+x*£,fl*l 

*B**, **W*6«, SMffi&t*:£i*, JSIT (1) ~ (13) 

&5£La3S i8N1104^3:K.**Sfiffifc£jS#fcUT**U £*UC#*®ttx 
% (M) *»*i*»^Jft*fcLT^tTV^ifct4#«fct*M'fk»3t*#o (2 
) '»3fe^Stt5£* (M) *, Mn, C e , Pr, Nd, S m, E u , Gd, Tb, D 
y. Ho, Er, To, Yb, L u*6»*ft* l«*fc»2»GUiG>5e**&JS* 
£ i: =S:#mi: L£, 1MB ( 1 ) «HfS«0»aftW»*#« (3 ) -HfcSlL a3S i 8 
-xA 1xN11-x04+x (fc^U 0<x^4) T'tfS *L*ttJMB*£jfcfl"fc Lt^t L 
, CttU**Stt5B* CM) #^+'fc**fcbT#*LTv>* 
tt-fk»«*flc« (4) »*^©tt5c* (M) *Mn, Ce, Pr, Nd, Sm, Eu 
, Gd, Tb, Dy, Ho, Er, Tm, Yb, L u***!**.* 1 ** fctt 2«» 
±*>5B**fe** (3) *fcE«©SUMfe*«##« (5) 

x £0<x£2O$£glfctfc£Lfc£fc£#mfc1-*lltrIB (4) 3H£|BROMMfc»« 

ft#o (6) ***«tt5B* (M) UT^4< C e i 
SlWriB (1) Sfc^L (5) flOV^f i HKBIIC Wft»S*#. (7) 
< t^Tb4r^*-r-2>^i:^#^i:1-SltrlB (1) :®£v>L (6) «OV>1* ft* 1 « 
fcKttOBfcSMfcW&ft'fco (8) *^Stt5B* (M) , La, Si, Al, N, O* 
btthit^ (iztzL^ Mt±, Mn, Ce, Pr, Nd, Sm, Eu, Gd, Tb, D 

y. Ho, Er, Tm, Yb, L u*6W«t* 1 *4 fcli 2«Ja±2 % ** 

U W(MaL abS i cA 1 dNeOf a + b = 3 fci"*) tf^StU 0. 0 

0 0 0 1^ a £2. 5 (i) 4£ c ^10 

(ii) 0£ d £4 ( 

iii) 7£ e £14 (iv) 2£ f £8 • 

(v) &±<D&ft*'&Xffitzir®.J&X$>Z>ZtZ 
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IS (8) T£l,z1£,m<7)&mkW&ytfco (10) c, e. f Olfc$r**i-eftc = 8. e 
= 1 lrt*of = 4 K&£L*:C: i:* Ifflia (8) JBftv>L (9) «<Ov^-f^ 

(8) JSftv>L (10) #m>1*ft^l^KB#0®£<tMftfto (1 2 
) tt##«&tt5B* (M) i: L-CTbSrat^U/citt^mti-^WIB (8) *Iftv>L 
(10) 3llc|B1fcO«ft^»»*#. (13) La3S i8Nll04*t 

fiffifc^tiL a3S i 8-xA 1xN11-x04+x (tztzL, 0<x£4) *&Hffii:Hll?>*& 
a*a**^«T*;V7r^ffli:OtS^^ < b#^$^> La3S i 8N1104*gHffl£> 
&v>tiLa3S i8-xA I xNll-x04+x*S^fflO^*7i* 5 0K*%&±T?** £ * 
sUftfc-ratttlB (1) ^ftv>L (12) :»m»r*L*l£fcKH©»ft'ffc»$##o 
[^^#] 
[0 0 0 9] 

i:io $ iL* tWE«p** t *lt ft * BtfMbto*##tt, * 
ft***k*»«tt5B*Mk*fe1ll***t-CV>**», M«r**ftv», l|Uw&*i:ft&*&& 
(*fMSAfcHf«K) - ^ t±ft^o L as S i 8Nn04**v>ttL as S 

is-xA lxNn-x04 + x (fcrtfU 0<x£4) -C^Sttaatfcfftfiffi+fc, jfe*»tt« 

OteT^ft^fc^tftt***^ VFD. FED, PDP. CRT. fifeLEDfttC 
*$v*-c«fare*!K £Oft$HfrK:m**#tttattfcfcv»T, *fattO***ffl ft*tfl-*« 

10 0 1 0] 

*»W«5^*#ti. — flt5SL asS i8Nii04**v»tiL a 3 S is-xA lxNn-xCu + x 
(fc/iL, 0<x^4) -C^^tL^^^ffi, ab*v^idtL^o^H B H ffi<7)@?§#^±^t 

JftflMfrfc*L aaS isNuOiSfcttL a 3 S is-xA 1 xNn-x 04 + xffiti. W#(l*-C«* 

10 0 l 1 1 

:©»4>, L aaS isNnCUSfcttL asS is-xA l,Nn-,04«ffi«)ttI* , 5 0 

HI*. LasS isNnCUSrtrliL a 3 S is-xA lxNn-,04«fflOtftW< * *> 
BOW^-h^Jo £<bK. L as S i 8Nii04ttfifcra— OiBtflWitfcJ^H*'* 
tiMtttU^o HiS-fri: LTtt, La^-SIStMn, Ce. Pr, Nd. Sm, 
Eu, Gd, Tb, Dy. Ho. Er, Tm, Yb. L u4^i«tf 
S i tf>-SB£A 1 ft ^T?g NO-«*K*t?11S»^fc<>Oft^ ! Sr^f* 
ifc**-e§So LaaS is-xA 1 xNii-x04 + x*B& S i <D~U* A 1 KNO— «*OK« 
i^fciWC^^o Big&&7jr*v*9> - x -fit 14. 0< x^4"C^L as 

S is-xA lxNii-x04«***&JftU #fcO<x£2fc:fcv>TWv>*£*jeog3fe#** 

L asS i$Nn04tfc»L asS is-xA 1 xNn-x 04 + xffi^fM B B B t U M7C# ( 
fctffU Mn. Ce. Pr. Nd. Sm. Eu. Gd. Tb. Dy. Ho. Er. 
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Tm, Yb, L ufrhMlitiZ lftttz\t2ffl?X±.<0%1k) Z L a 3 S i »Ni 1 04 1 tzli 
L a 3 S is-xA l»Nu-,Oo««^:ia«IW-i:i:J:ot, Ztib<D7C*tfft1t*>t-> 

[0 0 13] 

^f&BJ-CliL a3S i s N11 04 £ fcl*L a 3 S is-xA 1 x Ni i-x 04 + x Hi** v*** 

liLasS is-xA lxNn-x04»xffiO^*J^ t «<^ »S^v^M^e> *t*o 
[0 0 14] 

M, La, Si, A 1 > N, OW7Gf (fcrtfU Ml±, Mn, Ce, Pr, Nd, Sm 
% Eu, Gd, Tb, Dy, Ho, Er, Tm, Yb, L u frbmtfft* 1 tiit 2 « 
£Lt?>7n£) *-£#U -J-OJajSJim^MaL a b S icA ldN e Of O^*, a + b = 3 
fc-f*) -C^^tt^o m^tti-e-O^S^m^i-^^^Jt-C*^, a, b, c, d 
, e, f l,zftM<D$kZfrtftz®i>m-'V>®.l&X$>Z<> &oT, *|&IE-Cl*a + b = 3 i: 
Ji-j|:a, b, c, d, e, f *W*LfcLfcfc<&fc#LTJaT<&*#*ft*** 
[0 0 15] 
*%^-Cti, a, c, d, e, f ^ti. 



0. 0 0 0 0 U a £2.5 (i) 

4£ c £10 (i0 

0£ d £4 (tii) 

7£ e £14 (tv) 

2£ f £8 (v) 



[0 0 16] 

idle, al±»ft+'fcfc$:*56*«>i61ni*, c, d, e, f t±, L aa S i sNn 04$. 
b <D-f ti* %l t X o 
[0 0 17] 

att»ft+'kfcfc*5£*M<&8ajn**3ftU ^#*<^Mfc (M+La) OJK^ifc^Jfc 
M/ (M+La) K3 fc7Mj-*:gtfitf $ 0. 0 00 0 UU2. 5 J21T * & J: 0 K-T* <D 
75*iv^ 0 3 xM/ (M+La) fc**0. 0 0 0 0 1 X O'hS v>fc»jfe*^fc *SMW 
^ftv»fc*»3fc»9t**1S:Ti-*o 3XM/ (M+La) Jfc**2. 5 J: •) v> tU^f * > 

[0 0 18] 

cfittiS i <D&%-%X$> 4£ c £ 1 OT^Sf-**"?**© La 3 Si8NnO 
4ttftO»-fr*f* L < c = 8 i) s X v> 0 L as S i 8-x A 1 xNn-x CU+x&iHO^iiSf t 
L<tec = S- dVfetfX^o cW-t)*Z<Dfe<DMBt\-Xi*& fetch asS isNnChtfc 
i±L asS is-xA lxNii-x04 + x^ H B H ffi^«L^V^;^^JK^@Ti-^o 
[0 0 19] 

d-ffitiA 1 0-^-^*fit?3b *) , 0£ d £4-e7F£*i&ii:"e*<2>o LasS i»Nn04 
*SfiO»-&-Jff* L < fid = 0t5*J:^ o L as S i 8-x A 1 xNu-x CU+xMJI^^'teSf 2 L- 

[0 0 2 0] 

e'(ftl±N^^S'e$) «9 , 7£ e il4^S*t4i"e*4. LasSisNuOd 
JBffiO*^* t < li e = 1 l^i^o L a 3 S is-xA 1 xNn-x CU + x^H^^iiSf * 
L< tee = l 1- dvmtf&^o eiitrf> 2 £tf>(ii<a$£H^te£5£&L a 3 S iaNuCUS 
fcttL asS is-xA lxNii-x04 + xffi^^L*v^ci6^3^E^1&T-r^>o 
[0 0 2 1] 

f -(it(±0<^^-WS"^*> > 2£ f ^8-C^^tL<Sl:"C^> ; 2>o L a3S i8Nn04*S 
II £ L< & f = 47& s iv^ c L aa S i s-xA hNii-i04*i^ B B H <7)^^* L. < 
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lif = 4 + dOfl[ri t «fcv>o fia^COfllOlgffln-eti^^L aaS i t Ni i 04 1 tztt L 
asS is-xA l,Nii-«04»«***^*L*v^*»*aiK*«ffi:T'r** 
[0 0 2 2] 

*L*UJ: OWS*"** h;v b&ftx^fi h>urt«*fc»K cHt*»S 

LasS i s N11 ChffiKE u * 0 . 0 0 0 1 ^3XCe/ (Ce+La_) £2 
5 fcfc&&fifc-C«lL*:<><aiis 4 5 0 n mlil^f feM^^Mtt*^t. * 
fc, L a 3 S isNnCMfflKTbfcO. 0 0 0 1 ^3XTb/ (Tb + L a_) £2. 5t 

[0 0 2 3] ^ « 

ISSffltLTL a3S i sNn 04 SfctiL a 3 S i s-x A 1 «Nn-x04»«W 

T^)^yT 7,^t<Dm.^mi^h%lMr^^t <l>-C£&o £<Z>*§£\ L asS isNnCU* 
fcttL a 3 S i8- l AliNiM04«*O*#i* , 5 0 «%W±-C** £ fc#*v**«* 
^fc*i:S*Lv> 0 *§£!EKi3V>-C±j£fri:1-*$£Hli, La 3 S isNnCUS/diL 

asS i 8-, A 1 ,Nn-,04 + ,ffl^tim < H 5 0 «i%^*io LaaS is 
Nn04*fc»4L a 3 S i 8 -*A l«Nu-,04««O*«O«'frttX*i\ia*ri!Bfi ! Srff^ 

L aaS isNnCUSfcttL asS is-xA 1 ,Nii-x04«*fc**t^<0ttft*O-€-*L-€' 

ixoffl oasi tr - * tf>3& $ o it #> h & i t ft -c § * o 

[0 0 2 4] 

O-C, VFD, FED, PDP, CRT, SfeL E D& Z\£y^\zm+Z&&itmik%fo 
10 0 2 5] ^ t ^ „ ^ 

[0 0 2 6] 

Hifrpu 1 ; 

W*»*tt, ¥*Mfc«0. 5 yum, »*#«0. 9 3li%> aM19 2%^i 
[0 0 2 7] _„. 

SMCeO 57L 32.43S i9Ni 2 04. 5 -C^$^*'fk^ 1 

■kU 6. 0lM%> 4 3. 2 7fiS%, 10. 7 2lt%t^S 

fcimitTjfcJgU HS1 2mm> H$5mm?)W):U, 
[0 0 2 8] 

«*o»f^»i^ tf, t^tfv^fc* 9**#H***£fc u sa*» e> 8 o o t; * -eft 
n#5 o owjgjK-ean&u 8 oott» J 9 9.99 9im%v>Mm*mxvx&.t) 

JlMPahU ftB#5 0 O'C-Cl 7 5 0ttt#SL> 1 7 5 0 TCT* 4 ftmVkWVCft 
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- MttMMMtlRl "ClW&StfCV^XilBHffllrSfcWt^^-^tWt, LaaS isN 
n04«-0**i:*a3&3*lfco ** 3 6 5 n m«0*t*t*9 >7"?Raa*L 

MS* -t**tKLfc« iO'Etisg:*^ b 

/u (01) ***4a-**«tt"t«v*-cai3feLfc«r** ClOJ»*tt3 7 l nmUBbfi*'** 
b/UOkf- 3 7 1 nmO*tt*flb5BK**5&#*'** h^^*JV»"C> 4 2 4 nm 

^^ce-^^ss^-cftsifc^^^ tr-^to»jfc5ftaeii, 1239* 

[0 0 2 9] 
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[0 0 3 0] 
1^2] 




[0 0 3 1] 

2~io ; _ _^ 

mm**** nmwi tuctft*^***^ wot* tft*^ A »* 0 

Ait, «U9 9. 9%<Dmik*.-u tr^AJfr*. *fe&9 9. 9 % omttx ;v ^ mw.. 

0^1 k 2 Km-rmwu<om\tnnm 1 1 P9*oftt^iafl*»*tftft ^ fz ° L 
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as S isNiiO^-Cfcfc-t^faKSftfco **«9 1 0"C»i, L a3 _ S i8 " xA 1 « N 

[0 0 3 2] 
[«3l 




[0 0 3 3 1 

FED> PDP, CRT, SfeLED^^^^tjfl-C* 0 > £tf>«fl-IHw*J*tS*m 
[0 0 3 4] 

[n 2 ] m-co*^ 2 ) <nmm • ffcft*^* h * 
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[93$] 

— fcALasS i 8 Nii 04"C^$n*i^S : ffi**^»i-^L a 3 S i s-x 
AUNn-.Ou, (fcrtfU 0<x2£4) ^tfS*i*ltJMfl*£jfcfl'fcLT**U ctt 
ICMn, Ces Pr, Nd> S rru Eu, G <K Tb, Dy, Ho, Er, Tm, Y b , 

[auRia] ei i 
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BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

/ 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



